ABSTRACT
INTRODUCTION

52
In military and civilian trauma patients, the primary cause of death within the first hour of 53 injury is hemorrhage (2, 4, 13, 14) . As such, early assessment of those bleeding patients at 54 greatest risk for developing shock due to reduced central blood volume is critical for effective More recently, the measurement of compensatory reserve has been shown to be more specific 74 than standard vital signs in the tracking of circulating blood volume in humans during actual 75 mild (~10%) to moderate (~20%) hemorrhage (7, 22, 27 Estimates of compensatory reserve for each baboon were based on a separate calibration from 152 which that animal's data were excluded, in order to provide statistically unbiased data analysis.
153
The algorithm estimates the proportion of physiological reserve available to compensate for experiments. Beat-to-beat stroke volume (SV) was derived from the arterial pressure 165 waveform using the pulse contour method (18), and beat-to-beat compensatory reserve was 166 estimated using the algorithm described above. These beat-to-beat SV and compensatory 167 reserve estimations were averaged to provide one value for the last three minutes of each 168 hemorrhage and LBNP step using a commercially available software program (WinCPRS, 169 Absolute Aliens, Turku, Finland). Generalized Estimating Equations (GEE) were used for repeated measures logistic regression.
177
The criterion for decompensation (systolic blood pressure < 70 mm Hg) is assessed at each 178 LBNP step in the experiment, and at each step subjects are classified as either (1) 179 decompensated or (2) 
RESULTS
192
The levels of LBNP which corresponded with 6.25%, 12.5%, 18.75% and 25% hemorrhage were there was a high correlation between the two measures. However, consistent with previous 231 observations in humans (6, 9, 25) , data from this study reaffirmed that stroke volume failed to 232 distinguish low from high tolerant baboons (Fig. 4A ).
234
In contrast, the compensatory reserve as measured by CRI was progressively reduced at a faster 235 rate in low compared to high tolerant baboons (Fig. 4B) This is demonstrated in the present study by the similar rate of stroke volume decrease (slope) 300 in Figure 4A . At decompensation, humans with high tolerance to blood loss have relatively 301 lower stroke volume than individuals with low tolerance (8, 21) which was also observed in the 302 baboons (Fig. 4A) . As a result, stroke volume as an independent measure does not predict 303 decompensation. In contrast, changes in compensatory reserve occurred at a faster rate in 304 baboons with low tolerance (steeper slope) compared to those with high tolerance (Fig. 4B) .
305
At decompensation, compensatory reserve was similar in baboons with low and high tolerance, compared to high tolerance to progressive reductions in central blood volume (Fig. 4B) . 
